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Abstract 


PURPOSETo improve blue light emitting intensity of a light emitting diode made of GaN compound semiconductor. 

CONSTITUTIONS gallium nitride compound semiconductor light emitting element has an N-type layer made of N-type gallium nitride compound 
semiconductor (AlXGa1-XN; including X=0) and an l-type layer made of l-type gallium nitride compound semiconductor (AIXGa1-XN; including 
X=0). The l-type layer is formed sequentially from the side connected to the N-type layer 4 in a three- layer structure of a first l-type layer 5, a 
second l-type layer and a third l-type layer 7 in which P-type impurity concentrations are stepwtsely increased. With this structure, injection 
efficiencies of electrons and holes are improved. Further, light is emitted from a junction surface between the layers 4 and 5, a junction surface 
between the layers 5 and 6 and a junction surface between the layers 6 and 7, thereby improving light emitting intensity. 


Data supplied from the esp@cenet database - 12 


http://12.espacenet.com/espacenet/abstract?C Y=ep&LG=en&PNP=JP5308 1 55&PN=JP5308 1 55&CUR 1 0/8/03 


(19>B*ffl«fr/f CJP) (12) & £g ^ fft & (A) (ll)ffft<iia£Mft* 

#§§¥5 -308155 

(43)&BBB ¥dc5^(1993)ll£l9B 

(sointa* msm /rwes*^ fi aws^a^ 

H 0 1 L 33/00 C 8834-4M 



*&B¥4- 137714 


000241463 





(22)dilBB 

¥* 4 ^(1992) 4J!28B 


*fc^#B#f»Bltf*¥?*£?S*a 1 




















ESC »S 











(74)ftJIA 

#a± e 






(54) 3ft*f U <>i*%1b£m*m&%M? 


(57) : g « ! 

{§<$J GaN *0)<t£»*»*0>a*5f'f*-K0)tft 

im'st) N S * ft # 'J/? * <t $ m * * * (Al x Ga 
;. x N:X«0S: ^ C) fr*>S4Nlt, P £ * «g * £ S AO L 
I 3 ft U 9 A* ft # * * 9 <* (.U x Ga,_ x N: X = 0 

tat) fr^&intHTiJU'jnsH* 

# 9 A 8 ?t X * j; b T . lit. N*4fc*8ST*58 

^ =i « t; . p s * « * a a » w ic if a r a si i •: 9 

5, « 2 I « 6 , !! 3 i f 7 ^ 3 |« i8 !C I T; , ICO* 
£ tc * m *• . EaOTaA»*A«iai±' w /v. a . N * -l 

c: « 1 !I5ii(09^i. 51 I 1 fl 5 c ® 2 ! " « S £ CO 
fg S £ t/ 8 2 }|6>R3 H7 iflfgfrfifRJt 



R006778 


( rt * 3 1 ] N'S^Ift 7iJKt^t*<«(.U x 
2i|. v V:X«0t * V ) frbiiNJc, PS^««5S,I 
1 3»Sft # V 9 Z**ft *««<.U x Gaj. x N:X.O 

***ftfta*(cjsnr. 

*aS*ft«ftfC»j!n**fea! I * . S2 l«, 93 

IftSABaft&g] 1C 

{ 0 0 0 ij 

[«»X<C«ffl»»] XftEtitAftftCOafttf'J?^ 

[0 0 0 2] 

t B » fit « ] ffi * . tiflJftjtjf-f^ - Kfc LTCaN X 

«'-v-t 4 ft CO 3 & £ CO 1 OT'ftitfiSftjfefttti 

[0 0 0 3] - CO J: ^ ft Ga.V * to ft £ * * a (* £ £ i. * £ 20 
ft ft *W * - K li . *7rO|IicaiXttift7 
^ 5 - 7 L fr^ $ 4 /< 7 7 t | H S ^ T . N * a £/ 
CO GaN * CO ft £ * * * * c, jbK 6 * * r V 7 A * N * « 
i: ffi * t U 7 a a N a fc . ffl)fi*t 'J7||N|fl)i: 
£ * *S *> « « i L ii:^«*|8! H a t * * » $ 
(19 98 ¥ 3-252 1 77 ^ « ) . 

[0 0 0 4) 

l«f ji^^unriUBi isa. ± £ m a co ft 
^^-^SH*!:*f:t»fii4'<, at a # a 

* ft T ;» * , > - r* . * ft m <0 i « ti . CaN X CO ft £ * 30 
**.*<Z).ftftsr**- K co * « co ft ft a a £ ft £ s * * 

[0 0 0 5]. 

[ a s s * ft r 4 it a « ] * ft m it . n s co a <t # 

N « £ . P$7K»(«ait& I fi^lftJtf'J 7i*fc 
£ • * »* (AijGa^N: X-Ofc $ fc ) ft $ I 9 t Z 

* T 6 a ft U 9^«ft^»*#«ftft*^{;^;»-c. 

**«-*ws**Bi[a.B2ra.a3ia*s 40 
wo. i-DM^H'.sasasB 

» 1 [ 1AM 000-1200TC, ?! 2 [|U'83 i 9 ti . 30 
0 - 350 t a * L i» . ;0>CiB?l3Aaft£ttfe«£ 

. a K ft e a a< $ ^ n * t # t; ft # » # # rs, j. L 

[ 0 0 0 7] PE*«*fc LTZntflnftldlCtt. * 

at e a a< t x io ,7 -5x io l3 /ca 3 . a 


[0 0 0 31 

[*B0>f*a&C f a*] x ft m H . ifS. N|:$ 

?S!*«*a**»*i*;;;tt,x*- 
t a i ; i . a 2 i a . a 3 i it-srar^T*. a r 

4tfEfi.«i£A»atfffl±T6fc*c. ft ft SB # N B 

£ a 1 i a c to a a . s > rata: i 1 r 

ffi . b 2 i a * a 3 1 lt««&i^^«jtT5i7i; 

ft o t /c ft ft a a # ± t tz . 

[0 0 0 9] 

caafl) ar. *Aa&A«^ft<an^ao-'.ira 

^6, ffl t i: J3 ^ T . ft ft 5T -T * - X I 0 !i . 7 7 7 
^7|fi 1 iff Uft *O^7T^7*S1^50{) 

A wain co m 7 r a 2 a* # 52 a n r t» 5 . t a /< ? 7 
a^. a an 2. 2 « m . ^'jru 

t.ax 10 l8 / ci 3 CO GaN A* *.«4ltt'j7||N* a 
3. I9H t.lum. *t'J7lII xio 15 / ci 3 WGa 
»*^4fi*t 'J7IINI4. Zna * 2x ^ I8 / C1 

3 co a i ii4, znaa ix 10 20 / ct 3 cob 2 i a 5 & 
tmaa 3x 10 20 / ct 3 co a 3 : a 6 t s nr i» 

inrciiSii^niiN 1 i3!:9«Ti7it 

[ooio] * c . - waatTjftftir^r-Kiocoa 

«»S^i'T*flT4. iCft ft r-f a- - s- i 0 « . 
ff»^aft^%Sf§5it*&( ar r.iov?E j cKT) 
i 4*««n: j: ijSjBsnt, a t » b n r- # x it . nh 

3 fc * * M 7 # XH 2 fc S 'J * f- ;u M 7 (GalCH 3 ) 3 ) 
!«T f TMC j tETI i S 'J / f '1/ 7 /I ; — 7 i» ( A ! 
(CK 3 ) 3 ) (8T TTMA j i JdT ) £, 7 > iSiH A ) h > x 

* ;u 5 ie tar r dez i t £ r ) r- * 6 . 
Eooi !] if, *aft»ac;iafc«;cj:yft*Lfc 

I^)57i!;«ianr^t75i;gf ts, s;:. tt 

HT-H 2 £ 2Liter / T- 5 £ a C * L ft * : ! 00r 

T- ^ 7 r Y 7 S g l J f, f§ i 7 f > 7 L f- , 

t o o i 2 1 jx j: . a a sr ^oor t r-arsttT. h 2 s 

20Liter / NH 3 Sr!0Li-er 7 MA ^ :.3xi0 -5 

?A/«fr-!H«LT A!S CO /x v 7 - fl 2 ^ « 500 A <75 a 

5 t: ft st 5 n t . 

100! 3] « t; , 77M7«S!»asti i50r 

H 2 t20Li:er VH 3 SlOLiter TMG 

S: !.7x lO* 4 *;!,/^. H 2 T' 0. 86ppa I T* * R L f; > 7 
>(SiH 4 )t 200aLiier/ # r-30#nn«» L . K * 
« 2.2« m . ¥t'J7lJ l.5x 10 !3 / ci 3 COGa.V ^ «i 
ffiM*t'J7|.IN* a 3 £ # S£ t . 

[00! 4] « ;» T . f7M7|S!3)ia.till50r 
fi f? t . H 2 £20LUer / %'H 3 t .lOL.i t.e.r / *? . :xc 

t I.7x io -4 * ^ co m & r- I5# V; tjt « ^ . ffl.i »9 
lam. *t'|7fi8ix!') i3 / ci 3 CO GaV n»,54fi* 


R006779 


{00 I 5] IKiZ % ^7 T-f 7Ifi ! £ ! I 50r iZ I X . 
H 2 £20Uter /£. NH 3 £!QL:ter TXG £ !.T 

x!0" 4 ^;i//». OEZ 1 .5x [G" 4 ^ ;t / CO H £ T' 15 
itMStlStr. a if GaN * ft * ZzB & 5x!0 

!3 / ci 3 0)« 1 ! 1 5 i^£2U;, 

[oo ! 6) «^t. ^7?^7ifii j 3oor t; t 

T. H 2 520Liter NH 3 «r lOLi ter TMC S: 

1.7x 10~ 4 * ;b/ £ , DEZ * i.5x io~ 4 ^ ;i</#coffl# 
T'3»««(l6Lt, mm 0.2p m. GaN * <b St 6 Zn« ft 10 

1 x I0 20 / ci 3 CO 91 2 I .1 6 * & St L . 

100 17] fcViT. tf7r>f7$fil& 900X: £ L 
X, H 2 £20Liter / # . SH 3 fclOLiter TMG £ 

1.7xl0* 4 ^;i//^, OEZ £ 4.5x 10~ 4 ^ >u / # co H £ 
X 3 L X . B 9 0. 2 u ra . GaN * <b 6 Zn« ft 

3X tO 20 / ci 3 I|7 
T. SI 2 CTt J: ^> i#i*fflA'»'bnt. 

[00181 * i: . HSCSTiii:, » 3 I « 7 CO Jt 
tc . * /< v 9 «J > ? (c j: i; Si0 2 « 1 I 2000 A <0 U 3 K 
m « U ft . * C t * (OSi0 2 JB 1 1 ±. iZ 7 * h 1/ i>* * h 1 20 
2il«U, 7th l J , M7 7Ci:'J, * CO 7 * h U 
yUl 2 ft * 'J 7 « ft N * i3i;ittitilg« 
85 (2 0) 7 =r h V V X K i»SU;^?->C«aif;, 

{ 0 0 I 9 J K iZ . H 4 t: S t J: , 7 * hi/ f A h 

1 2 ICi-3T|i3ftT^ft SiOjJB L I t 7*;|*lv 
*>*ttT'»fitfc. & IC. ISIdCSTJ:^:. 7 * h 
1/ *>" X h I 2 & 1/ S i 0 2 fl t 1 K*oTI!#3tlTv»«t»SB 
ft CO » 3 I « 7 . SS 2 t fl 6 . 3B I I V 5 . fi * r U 7 
l*Nl4At;**t iJ7i«N f «3CO±ffi-89£, 
*2ft0.04Torr. ft M iff « >3 0 . 44V/c» 3 . CU 2 F 2 #Xfc 30 
lOcc/ »T'K'5U';f >Uf:l, irt* K 7 ^ i 7 f 

[0020] * C , B6C^tJ:H. 13 i|7ii; 
ftotMi S'i0 2 l 1 1 i 7 7 I T* O £ L t ■ * C . 21 7 

r * tc . tt * to ±± £ tc . .u JB i 3 % s * J: y 

» fit L fc . HT, HU|13»ii;7th^'Xr 
1 4ift«lT, 7 t h 'J 7 y 7 7 IC J: U . * (7) 7 * h 

u •>* x s i 4 # * * ^ 7 a ft \ * j 3 & t/ s 3 H7 


10 0 2 i ; & i; . a7i;*Ti7CfW7f x 
ivf >(T«T'i';f >n. 7* h !✓ ->* * S 1 4 £7 

* s > t* » £ t . * * * 'J 7 a « n * b 3 0 % m 9 . m 

3 IJB7cO««8£#5tL*:. 

[00221 : ?) ; ^i: i r . a i *r * 7 k «us<Me 

ta- l-Insulator-Seiiconductor)fBig0>3<t if 'J 7 * 

nfcft*ir<r*-Ki o « ft * a at * as s 1 r. 1 r 5 . 
2icdr*»ofc. -n«. tt«w*jt<f^ - ki:*^ 

f- . 

t a £ co la » 4 ft m \ 

[SI] *ft«<7>A*!it)fc-*Kfflcai4«}t*W;r- 
K<0«Stfc^Cfe«HtBI. 

1(22] BJII«W«Aif^ - KWBaiit*l£ 

mm®. 

Sr £ a . 

t ffl 5 J |S]*«9»l<Oft)t5r-r^-K(7)i3axSt?FL^ 
Br £ (2 . 

Br £ (2 . 

[E27] ISjlSBBWcOft^if^^-KCOfiitXS^^L/i 

Bf £ a . 

1 0 - « * if -f * - K 


1 • 


2 - 

• -y 7 r ■ 

3 • 

• ft * r u y s ft x * 

4 • 

"tt*t'J7l«N| 

5 • 

'11:1 

6 • 

S2 I B 

7 ■ 

■S3 [ V 

3 . 

9 


[12 2] 


[J2 3 ) 


E m 4 


mm 


2 ^ 


I -G * N 
N-CaN 


N-CaN 



N-GaN 


R006780 


(4) 


t* 9 « :s-3os 


ISM (35] (3d] 



"7 □ > N^-i/fOUt 


(72)ft$# ADS X# 


"2 J ft 3 * 'J* ££S ft ff 


R006781 


